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Why Do Gaskets Leak?
What they don’t teach you in School about Bolted Flange Joints

Six Sigma Fluid Sealing Management
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RideTight® Training
• Typical year, 100 classes, 1000+ trained
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RideTight® Compliance

• CFR 178.2   Applicability and Responsibility
B) With information specifying the type(s) and dimensions of the closures, 

including gaskets and any other components needed to ensure that the 

packaging is capable of successfully passing the applicable performance 

tests. This information must include any procedures to be followed, 

including closure instructions for inner packagings and receptacles, to 

effectively assemble and close the packaging for the purpose of 

preventing leakage in transportation. Closure instructions must provide 

for a consistent and repeatable means of closure that is sufficient to 

ensure the packaging is closed in the same manner as it was tested.
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What are These Called and Why do They Leak?
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Flange Inspection and Cleaning
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The Bolted Flanged Joint System
• Bolted Flanged Joint consists of 

• Flange
• Fasteners and Washers (optional in some applications)
• Gasket Material

• Chemical Compatibility
• Mechanical Requirements (min/max stress, pressure, temperature)
• Assembly Considerations (Demonstration at booth)

• All Three Must Work in Harmony
Flange

Gasket
Washers

Fastener
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Examples of Tank Car Flanges
• Flange Sealing Surface Finish

Smooth Tongue & Groove
w/Witness Groove

Serrated, or
Phonograph
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Flange Assembly
• During Assembly ensure uniform gap between flanges around 

entire flange



Prince George, VA | Kingsport, TN | Webster, TX | Parkersburg, WV | Lake Charles, LA | Baton Rouge, LA ©2018 VSP TechnologiesPrince George, VA | Kingsport, TN | Webster, TX | Parkersburg, WV | Lake Charles, LA | Baton Rouge, LA ©2018 VSP Technologies

Excessive Gasket Stress Caused by Flange Rotation
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Fasteners
• Inspect and Clean the Fasteners if reusing

Corrosion

Damaged
Threads
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Thread Engagement
• One to three full threads exposed beyond each nut is a 

recommended “fit” that satisfies both of these guidelines

Extra threads showing Nut threads visible
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Basic Understanding of Fastener Specification

Marking Diameter Range Tensile 
(ksi)

Yield
(ksi)

B8 1/4 or Larger 75 30
B8M 1/4 or Larger 75 30

F 593-C 1/4 to 5/8 100 to 150 65
F 593-G 1/4 to 5/8 100 to 150 65
A2-70 All Diameters 101 65
A4-80 All Diameters 116 87
B8M 1/4 thru 3/4 110 95
B8 1/4 thru 3/4 125 100
B7 Up to 2-1/2 125 105
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Fastener Yield Curve

Bolt loads below 50% yield can lead to 
“Vibrational Nut Loosening”
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Clean and Lubricate Fastners
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LOAD vs. TORQUE  (DIFFERENT LUBRICANTS)
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Some of the Gasket Materials Available
• Shelf Life, ReTorque, Hard/Soft
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Chemically Compatible
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Typical GP Railcar Manway Gasket Damage

Buna-N (Nitrile) in Asphalt  
[Buna-N = 200°F, Asphalt = 400°F]

Viton® in Asphalt  [Viton® 450°F, Asphalt = 400°F]
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Minimum Required Gasket Assembly Stress
Gasket Stress (psi) = Total Bolt Load (lb)

Gasket Contact Area (in2) => psi
𝑺𝒕𝒓𝒆𝒔𝒔 =

𝑭𝒐𝒓𝒄𝒆

𝑨𝒓𝒆𝒂
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Over Compression of Gasket
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Mechanical Requirements - Load Retention (Creep/Cold Flow)

• Gasket Creep/Cold Flow
• Gasket Stress Decreases
• Loss of Fastener Pre Load
• Fasteners more susceptible to “Vibration 

Loosening”

Ideally it is preferable to choose a material that 
does not relax
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Example of Poor Gasket Design/Material Choice
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VSP - QA/Sample Assembly Form

2©2013 – 2016  VSP Technologies
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VSP - QA/Completed Assembly Form

2

Gasket Label

Print Name,
Sign Name,
Date

©2013 – 2016  VSP Technologies
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Root Cause Failure Analysis – Overview 

• Root Cause Failure Analysis are conducted for the following 
purposes:
• Provide feedback for materials, processes, and practices

• Assist Shippers in material change recommendations

• Assist Shops for specific training

• Quality Assurance: Continuous Improvement
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The Sealing System - Reasons for Gasket Leaks

Flange Misalignment
12.0%

Loose Bolts
15.0%Gasket Defective

22.0%

Flange Damaged
25.0%

Improper Installation
26.0%

Source: PVRC Study


